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(57)Abstract 

PROBLEM TO BE SOLVED: To provide cyclic phosphazenes having low 
content of linear phosphazenes without repeating purification, a new 
method for production of the same, a flame retardant using the same as an 
active ingredient, a resin composition and a molded article Including the 
same, 

SOLUTION: The cyclic phosphazenes are expressed by general formula (1). 
(Q is a halogen atom and/or an aryloxy group, m is an integer of 3 to 1 0), 
substantially free from linear phosphazenes expressed by general formula 
(2) (Q is a halogen atom and/or an aryloxy group, n is an integer of 1 to 20). 
and the invention includes the method of producing the same, the flame 
retardant using the same as the active ingredient, the resin composition 
and the molded article including the same. 
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-2-t: Ku4^i>:7x-yi/) ^>v"hUZV-;k 2- 

(5' - t e r t ->^^;l/-2' -ll KP^^i^r^x — 
^^yhUTv^— ;K 2- t2' -fc:KD4^i>- 
5' - (1. 1. 3. 3-xh^p«^;l/:r^;U) 7x- 
^>yhyzV-;i/> 2- (3' , 5' -v^-t e 
r t-y^;l/-2' -t: Kd^S/7x-;1/) -5-^p 
P-\>Vh»jry— 2- (3' - tert-yf-;U 
-2' -HKP+i^-S' -;^^;b:7x-;l/) -5-^ 
DD^>yh UTV— 2- (2' -bKP^^v- 

4' -^t^ h4^S^:7x-7l/) ^>VhUTV^-;k 2- 
(3' . 5' -t^- t e r t - -t: Kd:^ 

'>:7a:-;l/) -^>yh ';ZV^-;k 2- (3' - t e r 
t-:/^^l/-2' -IiHd4^S^-5' - (2' -^^^ 
jV:t^iyt}jV^:r.j{^j.^;iyjiZLj\/) ] -5-^pp^ 
vVhUT^/— : 4-t: Kn4^v-. 4->«h + > 

4 — ^>>?;l/>|-4^v-. 4. 2' . 4' 50 
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-hUb:KP4=->'-. 2' -tiKP + >--4, 4' 

h4^v-S/c:fi4- (2-x^;l/-^+>';l/^4=-i» 
-2-t: KP4^^>-^>y:7xy>^iii*^it' : 4- t e 
r t -7¥';i/:7x-;U ^tus^b— :7x:i;i/ -y-u 

-r^uuyybs^y— ;k tfx (4 - t e r t 

V^Y;l/bV";l/i/y-;l/) .2,4 t e r t -^^ 

;l/:7x— 3, 5-i>*-t e r t -7 

3. t e r t 4 - 1 K P + >'-^>y 

y^Viy—h. ^y^^^ji a-i^yy-p. p-iy 

p« h+S/>'>:^;?<— hH : tfX (2. 2, 6. 
^;X^;l/-4-e-^U 'tr/^'Jr— ifx (2. 
2. 6. 6-7^h^p<^;l/-4-tf-^g>^;l/) -tf^S/^ 
— trx (1. 2. 2, 6, 6— ^>^p<^;l/-4- 
lf-<U>?;l/) -tr^y-h, tfT. ( 1 -;t<>^;^^4-^^- 
2. 2. 6. e-'T h^>^^;U-4 -tf^U>^;l/) -b^^ 

^-h. tfXd, 2, 2, 6. 6--<>^^^;U-4 
-bT-^Ut/^b) Zi^'-^-hH: 4. 4' ->^:^<>^;l/;?f- 
^>':t4=-1f-'J h\ 2. 2' ->^Xh^>':^-4^i/:t4^1f 
xUK. 2. 2' 5. 5' 

t e r t -y^^b:^-+1fx»J h\ 2, 2' -v^'Kf^i^;!/ 
^4^->-5. 5' -v^- t e r t -:/^;l/^++f-nU 
h\ 2-xh4^v-2' -x^;l/^4^-tfx«; h\ N, 
N' -IfX (3->^>i^;l/7'^y:/ntr;U) ;t4^1f— U 
h\ 2-Xh:^v/- 5- t e r t -:/^;l/-2' -xh 
^'>;i-4^1fxij Fl¥ : 2. 4. 6-hUX(2-tiFP 
^5/-4 -:td'^>^l/^4^i/:7xx;b) - 1 . 3. 5-h 

:7xx;i/) -4, e-trx (2. 4-i/V^yi/^xx 

yl-)-!. 3. S-hUrv^^. 2- (2. 4-iy\l}^ 
o4^'>:7xx;V) -4. 6-ex (2. 4-i/;>^'^jVy 
xriyU) -1.3, 5-hUri^*>. 2, 4-\fX (2 
-k: Fp4^>'-4 -yp tf;U^+>':7xx;U) -6- 
(2. 4-5^';^^7U:7xx;l/) - 1 . 3. S-hUZ^/ 
2- (2-t: FP^i>-4-Ff'>;l/;^-+>':7xx 
-4. 6-trx (2. 4 ->^'><^;l/:7xx;l/) - 

1, 3. 5-hvriy>mt^mfi^ri^o 

[0 0 4 0] *fgWtc^3tj'54--X'7r-lf>fflfiet&cotl3b^ 
v;U-N' — ttU^P-fyl/b F^'>'>. N. N' -kTX 

(+^'J^p-r;^) t:F^>*v. n. n' -ifx (3. 5 

-iy- t e r t — y^yU-4 -t: Fd^ v^? xxyUT^P 
l:f;i-x;l/) HF^i^'V. 3 — »t 'J ^ P^;!//' ^ / - 1 , 

2. 3-h«;7V^-yK IfX i-Oiy^T^y) '>a^7K 
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4?uyabfb>. x^u^-yp truvttfi^ 

;!/) ftM^i*. ASffifli. ABStafli> PC<^fl§. PC 

• A B S7n-f . tKU X^U^. PET. PC - PET 

[0 0 4 2] ^^m<o^mm^mt. ^m^mshti^r 

[0 0 4 3] 

[0 0 4 4] t-:<yr'^>m^V!Q^(0^t-7.yT^>m 

o^mm^t H p L c T'l^^^^$a«a^£{c ^ 0 ^^6/^0 

[0 0 4 5] jSJgl1tJt<»J:tU-7-r >lS<Sflifflric?3Sio»it 

ts^umm^omm so 

ji«Stt<OMti. •9->:;^;U*9--YX6 Ommx 1 5 0mm 
X 1 mmcD^>0^f^fiEL. S6«l1tOfi^V-;&^s-rB!^fi 
^JCjzOfFfffi^fTo/co B*XaM<SJ I S K 7 2 0 I 

[0 0 4 6] Hfi&fi^J 1 

x/c 1 L^07"^Xncfitc 4 8%N a OH 87. 5g 
(1. 05mol). h;UxV2 2 Om ;U 
9 8. 8g(l. 0 5mo 1 ) ^ttiA^, }ftJ$TftOiaL ^0 
«^fltt7k (lallRTk 6 4 m L ) ^fT&U^ 37^X3 rtOTk^^ 

'c^c^&alL. n, N->^y^;i/4->;bA7^ F2 5. og 

(0. 3 4 2mo I ) ^fti^^*^. MJ$T8 0•CT"N^'9■ 
^^a.-^X:77''tf >0 h;Ux>}gfS {^^it^aa4--X 

(-iSiC (3) T'm=3<0tOl 5 8. 0 g 
(0. 1 6 7mo ! ) . h;l/XV2 7 5mL} ^2^r^ 

*&»7^. :7^xnrtrc7jc2 0 OmL*j!iPx.^*aifi^}g 
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««^«:4'fil. TkiJtt^. h;l/x>?r«JET. i sot* 

TIeliRL/c: (CO^ ^(D^?^ h;l/XXi 5 4 m L Tfeo 

rc) o cn%6 o't:sT'?$aiL. ^^y-;i/ioomL 

W!^T'fc^--s4^-9'7xy4^S/4->X77'-lf>li 1 0 7. 7 
HPLCT'»e*ij^«T*fT-:>/ci:il5. -N^^'tf^xy^-v' 

4-^x:7T-^f> 1 0 0. ooMffl%. ^ttcD7xy4^>^.-n 

Xyy-tf>0. OOMfi%Tfeo/c:o 

[0 0 4 7] mm 1 

yx.y^iy^-y.yr'if^mi i 3. 4 g^mrco m^ti 
rc•^4^-t^:7xy4^->^^x:7r■lf>3®^HP L CTsefi^ 
m^n-ofctc^^ ^^-^yx.y^iy^^T.yr-^^D 
4. 4 4sa%. iH*to:7xy4^>'7hx:77'-tf>5. 5 

6Ma%T*feofCo CCOttKWlUi. — 15S^ (1) 
1>T. m=3. Q:6^/Nay>co^t^(OJ[g3^;&<^ffiLTt^^ 

J: 7^ X y ^ 4-^x V r -tf ^S^^fiS-r ^ ^ fStt 

:7 X y 4^ .ti X :7 r -If > t ^ fig b T L ^ a c h ^ 5^ f 

[0 0 4 8] Ilfifiljy2 

^fcl LC0y'^7.Z2^lZ4 8%U aOU 87. 5g 
( 1 . 0 5mo 1) . h;l/X>2 2 OmL. :7xy— ;l/ 
9 8. 8g (1. 0 5mo 1 ) ^ttiX^. IgffTilin^L 
ftr»Btt7j< (Ie]i|X7j< 6 4 m L) ^n^i^y^7sa\H(07k^ 
:7xy— ;l/CDN ai^ft^fr-p/Co Ctl^ 8 0 
XlC?SaiL. N. N->^p<^;l/.-^y^^7'^ K2 5. Og 
(0. 3 4 2mo 1 ) ^ttii^i. M«2T8 OX-e^UD 
.-^x:7r•tf>^g'&^^^Dh;^x>^g?^ {<>an.ixx:77'-lf 
^S^I^I C-^IS^ (3) T'm=3(OtO 6 0. 8%. 
m=4(D^cO 2 1. 2% m=5i:l±cD^cO 6. 2 
%. — Jfi^ (4) T^^n^tg«4-^X7 7'-tf>'S 1 

1. 8%) 58. Og (0. 5uni tmol)^h;U 
X>'2 7 SmLtCj^^L/ctcO} ^2m^tHirmT 

:7^XzrrtlC7j<2 0 OmL^iP^T^fiatg^rg^^-dr/c 

7 5%B!EKT*4'*PL. TKiftf^. h;l/X>:&g^L?ife7 
y ^Xt^07'xy^>'4--x:7r-tf>}g^?Sl I 1 2. 9g 
^ffZ-Co iSStt. a»fi?$aig^(i;^/c 1 L(07 

^x:3ct3{ct§^n/c^xy::^^>.-fxx:7r-tf>fg^^ 1 i 

2. 9g, h7l/XV50mL, ^ ^ — 71/ 2 0 0 m L * 
^> CO5ffi^*0o< Oi: 5X;^T?$aiLTa«T*f73a: 

i\ S«:7xy4^v/.i--x:7r-tf>S9 5. 8g*t#/co 
ix? ^ n^c :7 X y + X 77 r -tf H p L c 
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2. 3 8fia%. :^-^^5^:7xy + '>>t^X'77'•tf>2 4. 

[0 0 4 9] mmm3 

nmm2(0^uut-7.yr'^yU^Vn [-tei^ (3) T 

m=30^iD 60. 8%. m=40^>cr) 2 1. 2% 
m=5W±«OfeO 6. 2%. — ^it (4) T'^^n 

.-hX^r-tf>}g'&% (— IS^ (3) Tm=3<D^<0 5 
5. 4%. m=40t>0 14. 6%m=5W±OtCD 

8. 2%. — (4) T^^n^i^«:^^X'7r-l^> 

IS 2 1. 8%] ^ffiffiLTllJS01j2 i:(5j4$O^I^T'S 

84. 1 g^ffZ-Co f# 6 nrc4-^X -7 7"tf>JH^HP LC 

^V7 4. 0 3fiS%. :t^^:7xy4^>5^X>'r-tf> 
19. 0 4aa%. m= 5i:-(±^07'xy4^f>>■^X77 7'-tf 
>6. 89ma%. iattO:7xy4^'>4-^X>'7'-tf>0. 

o4aa%Tfeofco 
[0 0 5 0] iissey4 

^SSWl2co^an.-hX37r-tf>ig^tJg [-ISit (3) T 

m=3cD^iO 60. 8%. m=4COtiO 2 1. 2% 
m=5i;i±OtO 6. 2%. — iSiC (4) T'^^n 
^iMt^4->x:7r-tf>5S 1 1. 8%] (Oftt)t)tc^na 
it-^^T.yr'^yU^m C— flSxt (3) Tm=3C0€>O 7 

4, 7%. in=40tO 9. 9% m=5W±0^>tD 

1 1. 8%. —m.^ (4) T:^^n^f^«.-f>xy r-tf 

>S 2.6%) LT^figfi^iJ 2 h \^m<0^i^t:^ 

:77'-tf>8 1 . 3 ofia%. ^^^y jLy^iy7t^7.yr 
4f>10. 4 7aM%. m= 5J^±(o:7xy^i>4-^x:7 
r-tf>8. 2 3fifi%. ^t^£o:7xy4^>';f>x:77'-tf> 

0. ooaa%T'^o/co 

[0 0 5 1] USSeiJs 

^SSeiJ 1 ^[nIf^0^f*T':7xy->;l/9 8. 8g^0ftt>t) 
tCp-^bV— yl/1 1 3. 5 g^i^fflUSlS^tf o/co 
^CO*Sm. lit^p- h U>'l/:t+>' >1-^X -7 r-tf>«M^ 1 

05. 8 g^f#/Co ?#e)tl/c>1-^X:7r^f>'^H P L CT' 

X:7r4f>7 3. 4 4afi%. p- h UyU^^^v 

*;X777-t?>2 2. 9 8fiS%. m= 5i:^±tDp- h 

;l/7^^^/.t>x:7r-^f>3. 5 7aB%, IH^^Dp-h'J 
;l/;i-4^i/j^xy r-lf>0. 0 l aa%T'fe-^/co 



20 



(13) m\\\2 002-36 3 1 94 

24 

[0 0 5 2] ^SfegiJe 

HjSSM 1 Ttf e>ti/c:Iltt7xy4^v;^Xy'r-tr> 1 0. 

90. oafi%^^4^-9— tcfiAL. IBOrT^gl^L 
/Co Ji6n/c?g-&ia;&ffll>Tii*Sfi£Jg^ (1 8 S'^C. 3 

[0 0 5 3] ^gfiSffij7 - 1 0 

^ 1 tCS^f o 

[0 0 5 4] im^mz 

^mm^ tm^cDm'^xmmm \ T^#e>n/c7xy4^.-^ 

:^yr-^y<oVit>^\ctiMm i •?:l#6nfc4-xx:7 7'-tfv 

[0 0 5 5] 
[^1] 









2 6.5 




2 6.1 




2 5. 8 




26. 3 


mmmi o 


2 5.7 




2 2.3 



[0 0 5 6] mmni^tit. m^(o^m^'T\z^\.^ 

±xm!k^n^tmmL. 25. o%iu.Txu&^m:k 
•t^ct ^TT^-ro ±^^<ommm&t>^^^ 20. 9 

[0 0 5 7] 

>'7'-tf>s#wa/)^5. oaa%t:^T. ft?sL<tii. 

vo oa*%J.:^T. i:<(c5fS L<(i0. i aa%i;(TOiS 

(2) IItt<04-^X:7 7'-tf>S^5. Oa«%U±^^L 
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(SDlnt.CI.^ 

C 0 8 L 85/02 
101/00 
C0 9K 21/12 
21/14 



F I 

C 0 8 L 85/02 
101/00 
C 0 9 K 21/12 
21/14 



f-V3-K (##) 



#3 



F 4F071 AA20 AA68 AE07 AF47 BA01 

BB03 BC01 
4H028 AA38 AA39 AA40 AA42 6A06 
4H050 AA01 AA02 AA03 AB84 AD15 
4J002 8B031 BB061 BB071 B6121 
BB151 BC031 BC061 BF031 
BF051 BG001 BGlOl 6L011 
BN151 CD001 CF061 CF071 
CF211 C6001 CH071 CL001 
CNOll CP031 CQ012 FD132 
4J030 CAOO CB51 CB52 CBS4 CBS5 
C622 



-14- 



